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LA BORA TORI j  Structures 

EVALUATION  OF  BRaZING  ALLOTS  FOR  THE  FABRICATION  OF 

- igMEgjBBiiegHB  gitfivrgH  mins - 


ABSTRACT 


A  nickel  base  structural  Alloy,  Inconel  716,  he*  been  considered  Tor 
use  in  the  fabrication  of  honeycomb  structure*  capable  of  sustained  opera¬ 
tion  at  elevated  temperatures.  Four  gold -containing  brass  alloys  mere  sel¬ 
ected  for  compatibility  testing  with  Inconel  718  base  metal. 

From  the  results  of  these  teste  Preaabrase  126  and  Preaabrate  130 
braze  alloys  appeared  to  be  suitable  for  honeycomb  structure  bra sing  with 
Inconel  718  as  base  netal .  No  evidence  was  found  to  indicate  that  either 
of  these  braze  alloys  are  susceptible  to  crevice  corrosion.  The  Kicoro  and 
Incuro  20  breze  alloys  wore  eliminated  from  testing  because  of  inferior 
wettability  and  flow  characteristics. 
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1.  INTRODUCTION 

Brasad  honeycoab  construction  can  be  highly  efficient  in  the  production 
of  thin  airfoil  nr  control  surface  panels  capable  of  with* Unding  the  effects 
of  high  temperature  operation.  Inconel  718  has  com  under  ooneidaration  *a  a 
baae  atUl  alloy  for  tbia  typo  of  atructuro ,  but  little  data  concerning  the  cob- 
pn  1 1 *  1  ity  of  Inconel  718  and  comarcial  braie  alloy  a  la  available.  Four  gold- 
containing  braie  alloy*  were  selected  for  study  as  possible  Inconel  718  honey¬ 
comb  bra  ling  notarial*. 

Wettability,  lap  ahear,  crevice  corrosion,  aid  edgewise  compression 
teste  were  conducted  in  a  brans  alloy  evaluation  nrograa  by  the  McDonnell 
St  jc tores  Laboratory  during  the  period  12  June  through  27  November  1962. 


2.  DESCRIPTION  0?  TEST  ARTICLES 
2.1  Base  Metal 

Annealed  Inconel  718  sheet  stock  (0.012,  0.025,  and  0.0i*3-inch  thick), 
and  honeycomb  core  (0.002-inch  ribbon  and  0. 25-inch  call  alia)  were  furnished 
for  specimen  fabrication. 

The  chaaical  composition  of  Inconel  718,  in  per cant,  is  tabulated  b*l>w: 


Hi  -  « 
Cr  -  1 
Cb*Ta  - 
Mo  - 
A1  - 
Ti  - 

Braie  Allc 


50.0-55-0 
17.0-21.0 
U.5-  5.75 
2.8-  30 
0.2-  1.0 
0.3-  1.3 


C  —  0.10  max . 
Si  -  0.75  aax< 
Hn  -  0.50  max. 
S  -  0.03  »ax. 
Cu  -  0.75  aax. 
Fe  -  balance 


The  four  gold -containing  braie  alloyi  were  in  the  font  of  0.001  or 
0.002  inch  thick  foils.  Their  cheaical  coapoaitions  ana  teapermtare  character, 
is tics  are  listed  below j 


*  An 
$  Hi 
%  0u 
%  Cr 
t  In 

Melt  Point 
Plow  Point 


Preaebraie  128 
72 
22 


1785F 

1855F 


PreMbraie  13 
82 
18 


1?I|QF 

17UCF 


Hicoro 

sr 

3 

62 


1832F 

1886F 


Incu.ro  20 
20 


2 

1787F 

1877F 


3  TEST  PROCEDURE 
3.1  Wet  Utility  Teste 

Eighty  Inconel  718  teat  blanks,  ooe  square  inch  in  area,  were  sheared 
from  0.025  iach  thick  abset  aatarial.  Several,  of  these  blanks  were  cleaned  by 
each  of  the  following  procedures) 
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3*1  Wettabllliy  Taste  (Continued) 

Procedure  A  -  Vapor  uegraaseu  per  PS  12010) 

Alkaline  cleaned  per  PS  12030) 

Rinsed  with  tap  water,  and  dried  by  forced  air. 

Procedure  B  -  Vapor  degreased  per  PS  12010; 

Pickled  In  30  percent  HNO,  -  2  percent  HP  solution 
(120F)  for  ten  ainutes) 

Rinsed  in  tap  water,  and  dried  by  forced  air. 

Procedure  C  -  Vapor  degreased  per  PS  12010; 

Liquid  honed  per  PS  120U5) 

Rinsed  in  tap  water,  and  dried  by  forced  air. 

Procedure  D  -  Vapor  degreased  per  PS  12&0; 

Alkaline  cleaned  per  PS  12030; 

Pickled  30  percent  HNOi  -  2  percont  HP  solutioa 
(120P)  for  ten  minutes; 

Rinsed  with  tap  water,  and  dried  by  forced  air. 

The  specimens  were  handled  with  white  gloves  after  cleaning  and  dur¬ 
ing  layup  for  brazing.  The  braze  alloys  were  cleaned  with  trichlore thy lens 
immediately  before  application.  The  braze  alloy  foils  were  cut  into  0.25- 
inch  squares  which  were  stacked  to  a  depth  of  0.006  inch  upon  each  Inconel 
718  wettability  test  blank.  Two  specimens  were  prepared  with  each  braze  alloy 
tested  for  each  combination  of  cleaning  procedure  and  brazing  temperature. 

The  wettability  specimens  were  brazed  in  a  vacuum  retort  which  was 
evacuated  to  a  pressure  lower  than  one  micron  before  heating.  While  this 
vacuum  was  maintained,  the  specimens  were  heated  to  brazing  temperature  with 
a  graphite  cloth  heating  element.  After  brazing,  tho  specimens  were  cooled  to 
below  600P  under  vacuum,  and  then  air  cooled  to  room  temperature .  Test  brazes 
were  conducted  at  the  following  temperatures s 


Braze  Alloy 


Test  Temperatures  (°F) 


Prea&braze  128 
Press braze  130 
Nicoro 
Incuro  20 


2000,  2050 
1800,  1900 
1875,  1925,  200C 
1860,  1910,  2000 


After  measurement  of  the  flow  radius,  the  wetUbility  specimens  were 
mounted  for  metellographic  examination. 


3«2  Lap  Shear  Teste 


Inconel  718  sheet,  0.0i*3  inch  thick,  wee  sheared  into  pieces  h.$  x  S 
inches  in  area  for  lap  shear  brazes.  From  the  wettebility  test  results. 
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3.2  Lap  Shear  Tes ta  (Continued) 

ClOlUtUi^  prOCfOUTtJ  U  W8fl  o  v  j.v  clcd  for  the  preparation  01  the  Inconel  710 
during  LhLs  phase  of  the  program.  Also  from  the  wettability  teat  reeulta , 
the  braze  alloye  selected  for  further  evaluation  were  Premabraze  128  and  130. 

The  lap  shear  panel  parts  were  cleaned  ironed lately  before  layup  and 
were  handled  with  white  gloves  during  layup.  A  0.002-inch  thick  bra*e  alloy 
foil  strip  was  placed  between  two  h-5  x  8-inch  Inconel  718  pieces  to  fora  a 
single  panel  measuring  approx iaately  9  x  8  inches  in  area.  A  3t  overlap  and 
the  minimum  possible  clearance  were  maintained  during  layup  and  brazing. 

The  vacuum  brazing  procedure  followed  was  similar  to  that  of  the 
wettability  teet  specimens,  except  that  the  tine  at  temperature  was  shortened 
to  tluree  minutes.  The  Premabrazo  128  lap  shear  panels  were  brazed  at  2050F, 
and  the  Premabraze  130  panels  at  1900F.  All  lap  shear  specimen  panels  were 
cooled  in  the  retort,  under  vacuum,  to  below  600F  before  air  cooling  to  room 
temperature. 

After  cooling,  the  specimens  were  aged  by  heating  at  1325F  for 
eight  houra,  then  furnace  cooling  at  lOOP/hr  to  1150F,  holding  at  this  temp¬ 
erature  for  eight  hours,  followed  by  air  cooling  to  room  tezperature . 

The  lap  shear  panels  were  friction  sawed  into  0.75-inch  strips 
with  the  brazed  Joint  perpendicular  to  the  long  axis  and  deburred  to  produce 
specimens  as  shown  in  Figure  1  on  page  15* 

Lap  shear  specimens  brazed  with  Premabraze  128  anti  130  were  tested 
at  room  temperature  and  at  1000F  in  a  60,000-pound  Baldwin  universal  testing 
machine.  load  vae  applied  at  e  rate  of  3000  lb/min  until  failure.  The  speci¬ 
mens  tested  at  1000?  were  heatec  to  temperature  in  one  minute  with  quartz 
radiant  lamp  ba;  :s,  held  at  temperaturo  for  five  minutes,  and  testsd. 

Three  specimens  Joined  with  each  braze  alloy  were  exposed  to  a  20 
percent  salt  spray  solution  at  95F  for  100  hours  per  Federal  Test  Method 
Standard  151a,  Method  811.1.  Three  additior-1  specimens  Joined  with  each 
alloy  were  submerged  in  aerated  water  at  room  temperature  for  100  hours. 

After  the  exposure  periods,  the  specimens  were  tested  under  tension  at  room 
temperature  to  determine  whether  any  damage  had  beon  sustained  from  crevice 
corrosion. 

3.3  Honeycomb  Prating  Teats 

Inconel  716  face  ekine  and  cores  were  prepared  for  brazing  two  honey¬ 
comb  specimens  with  Premabraze  128  as  braze  alloy,  and  two  with  Preaabrare  130. 
The  face  skins,  measuring  3*5  x  2.3  inches  in  length  and  width,  were  sheared 
from  a  0.012-inch  thick  sheet,  and  the  matching  cores  were  cut  from  0.63-inch 
material  having  a  0. 002-inch  foil  thickness. 
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3.3  Honeycomb  Brazing  Testa  (Continued) 

the  corn*  »nd  fac"  skins  were  cleaned  according  to  Procedyr*  D 
described  in  eection  3-1*  The  braze  alloys  were  cleaned  with  trichlorethylene. 
The  parts  were  handled  with  white  gloves  during  layup.  A  single  sheet  of 
0.002-inch  thick  braze  alloy  was  laid  between  each  face  skin  and  the  core, 
and  the  specimens  sealed  into  vacuum  envelopes  for  brazing. 

After  placing  the  brazing  envelope  and  specimen  in  the  retort,  the 
onvelope  and  retort  were  both  evacuated  to  a  pressure  of  less  than  one  micron. 
With  this  vacuum  maintained  upon  the  envelope,  the  retort  was  back  filled  to 
provide  a  differential  pressure  of  approximately  two  pal  on  the  envelope. 
Brazing  was  conducted  at  2050F  with  Premabraze  128,  and  at  1900F  with  Pre- 
mabraze  130  alloy.  In  each  case,  the  specimens  were  held  for  three  minutes 
nt  brazing  temperature  and  cooled  to  below  300F  in  the  envelope  under  vacuum. 

The  honeycomb  specimens  were  heat  treated  similarly  to  the  lap  shear 
epecimens,  except  that  they  were  left  in  the  brazing  envelope  and  a  contin¬ 
uous  flow  of  argon  gas  was  maintained  throughout  the  aging  cycle. 

After  heat  treatment,  the  honeycomb  edgewise  compression  specimens 
were  machined  to  three  inches  in  length  and  two  inches  in  width.  The  two- 
inch  ends  were  ground  to  a  parallelism  within  0.001  inch/inch. 

With  parallel  loading  plates  clamped  lightly  to  the  specimen  ends, 
compressive  testing  was  conducted  in  a  60,000-pound  Baldwin  universal  testing 
machine.  Each  specimen  was  loaded  to  failure  at  a  rate  of  1500  lb/siin.  One 
specimen  brazed  with  each  filler  alloy  was  tepted  at  room  temperature  and  one 
of  each  at  1000P.  The  elevated  temperature  test  specimens  were  heated  with 
quartz  radiant  lamp  banks  and  held  at  temperature  for  fifteen  minutes  prior 
to  testing.  The  edgewise  compression  test  setup  is  shown  in  Figure  lit  on 
page  26. 


J.  Tt-C'r  Dt-cffT»ne 
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I  remabraze  128  and  Premabraze  130  wettability  data  is  tabulated  in 
Tables  1  and  2  on  pages  8  and  9.  Photographs  of  all  Premabraze  128  and 
Premabraze  130  wettability  specimens  are  shown  in  Figures  2  through  5  on 
pages  16  through  19,  with  representative  specimens  of  Nicoro  and  Incuro  20 
shown  in  Figures  6  and  7  on  pages  20  and  21.  Typical  base  netal -braze  alloy 
interfaces  of  Premabraze  128  and  Premabraze  130  are  shown  in  Figures  8  and  9 
on  page  22. 

Shear  strength  data  for  Premabraze  128  and  Premabraze  130,  at  room 
temperature  and  1000F,  is  presented  in  Tables  3  and  b  on  pages  10  and  11 
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it.  TSST  RESULTS  ( JjNTiNUEL) 


The  r ? Cui  temps ritui’v  sheer  jtren*jth3  cf  ritinsor m io  12u  tuu  r re ■■ 
hraze  130,  after  crevice  corrosion  tests,  are  tabulated  In  Tables  5  and  6 
on  pagers  12  and  13. 

Edgewise  compression  teat  data  obtained  by  testing  honeycomb  specimens 
brazed  with  Prewibraie  128  and  with  Premabraze  130  braze  alloys  la  presented 
In  Table  7  on  page  Hi.  Photographs  of  all  failed  compression  specimens  arc 
shown  in  Figures  10  and  11,  on  pages  2j  and  2lj  •  Photomicrographs  of  typical 
honeycomb-to-ekin  braced  Joints  are  presented  Ln  Figures  12  and  13  on  page  2$. 


5.  LI3CUSSI0N  OF  TLST  RJtSULTS 

Tho  limited  quantity  of  golc-containing  braze  alloys  available  for 
the  wettability  teats  did  not  permit  tho  formation  of  a  measurable  contact 
angle.  Therefore,  a  standard  wettability  rating  could  not  be  computed.  3r*»« 
alloy  selection  for  further  testing  waa,  therefore,  based  upon  the  measured 
flow  radius,  itctremely  poor  flow  characteristics  were  exhibited  by  Kicoro 
and  Incuro  20  alloys,  regardless  of  surface  preparation  or  brazing  tempera¬ 
ture  (ceo  Figures  6  and  7  on  pages  20  and  23 ).  Further  evaluation  of  these 
two  alloys  waa  not  conducted. 

Both  Premabraze  filler  alloys  showed  good  flow  characteristics ,  part¬ 
icularly  upon  Inconel  718  surfaces  prepared  by  cleaning  procedures  B  or  D,  as 
described  in  Section  3*1-  Cleaning  procedure  0,  requiring  vapor  degrees ins. 
alkaline  cleaning,  HNO3  -  HF  pickling,  tap  water  rinsing,  and  forced  air  dry¬ 
ing  was  selected  for  the  preparation  of  Inconel  718  for  brazing  lap  shear  and 
honeycomb  specimens. 

Evaluation  of  the  lap  shear  test  data  in  Tables  3  and  U  on  pages  10 
and  11,  revealed  that  joints  brazed  with  Premabraze  128  failed  at  higher 
average  shear  stresses  than  aia  those  brazed  with  Premabraze  130  (50,900  pai 
versus  146,200  pai)  when  tested  at  room  temperature.  In  tests  conducted  at 
1000P,  however,  Premabraze  130  Joints  failed  at  an  average  shear  stress  of 
32,500  psi  and  Premabraze  128  Joints  at  31,300  psi  average. 

Tho  lap  shear  specimens  subjected  to  salt  spray  and  aerated  water 
exposure  before  room  temperature  shear  tests  failed  generally  at  ehear  etreeaeo 
higher  than  thoso  developed  by  unexposea  specimens.  This  probably  was  caused 
by  variation  in  overlap  or  Joint  clearance. 

Higher  failing  edgewise  compression  strtoaoo  were  exhibited  by  the 
honeycomb  specimens  brazed  with  Premabraze  128  when  tested  at  room  tea^>era- 
ture  and  at  1000F.  A  comparison  of  the  test  results  is  tabulated  on  the 
following  page. 
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5.  L13CUSSIOM  OF  TtST  RESULTS  (COHTDfJKD 

Brtta  Alloy  Palling  bdgeulac  Compression  Stress  (psl) 

H.T.  lOOOf 

Prewbraze  128  167,600  11*2,300 

Prema braze  130  156,500  131,300 

Visual  examination  of  the  brazed  honeycomb  specimen*  indicated  that 
Premabraze  128  tends  to  form  larger  fillet*  than  does  Prem* braze  130. 


6.  CONCLUSION 

Both  Prenabraze  128  and  Presabrate  130  appoarea  suitable  for  bra ting 
Jnconel  718.  No  evidence  that  either  of  these  braze  alloy*  applied  to  In¬ 
conel  718  is  susceptible  to  ore vice  corrosion  appeared  in  these  test  results. 
Although  the  mechanical  properties  of  structures  brazed  with  Preme braze  128 
were  nearly  always  higher  than  those  of  similar  specimens  brazed  with  Prims  - 
braze  l’O,  the  lower  brazing  temperature  of  Premabraze  130  may  ba  preferable 
because  of  the  thermal  effects  on  the  Inconel  716  base  metal. 

Micoro  and  Ineuro  20  braze  test  results  indicated  that  these  alloys 
are  unsuitable  for  vacuum  brazing  Inconel  718. 
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B~  YAPOR  PCOPCASCP  ARP  Wj'HF  PlCHLCP 
C-VAPOf-  PC&REASEO  ANp  LlOl/IV  HOREQ 

P~  VAPOR  PCORtAifp,  ALhALine  CLCAsEp  hUD  HNO}‘ Hr  Pl(*  LC£ 
&  AREA  OF  VRA2C  ALLOY  AFTCR  FtOW, 

th,  RADIUS  S*  b**Azf  A llcy  Arrea  flow  LESS  RAPtvs  OF  SRA;* 
all  oy  nt  h  fjUK  r low. 

A  &RA2r.  alloy  pro  err  one  eoqe  of  specimen. 
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rioimt  lu  -  edouisu  ccwmssiov  test  setup 


MM  IBM  I IMy.  M  JAW,  Ml 


TEST  REQUEST 


TITLE — BtfaluaLlon  of  lirailng  illova  for  tha  rabrleatlon  of 


InOnnWl  71 H  Hnnn„*n»l.  jUn/hrfah 


0<  V  DfcP 


WORK  REQUESTED 


CuC.U)U^)TfT^W-^ 


OBJECTIVE  ibm  rmm  or  mr,  mm  mb  mm  muma 

ixuibm  Buret  whom  mb  mcbmowb  MroMunoM) 


1,0  Oi’JtiCTIVii 


(3w  V* 


*?n»T 


frg.57  S-Q7£ 


K 


To  obtain  information  naeded  Tor  t’.ui  ooloction  of 
brazing  alloy  Tor  fabricating  t inporaturo  resistant 
honeycomb  panda  using  inconel  71"  honeycomb  coro, 
shoot  and  bar  materials*  Selection  will  bo  oasod  on 
the  results  oT  wettability  tests,  shoar  strength  of 
brazau  joints,  resistance  to  crevico  corrosion  and 
edgewise  con  resale  n  teats  of  sample  panel  r.,-ncinens* 
Shear  and  compression  tosts  will  bo  cona  ict.  jd  at 
roon  tonporatoro  and  1000  K, 

2,0  JusTiiiCArio-: 

In  the  design  of  toniwrature  ren'r-tant  ihLn  airfoil 
sections,  maximum  structural  ofJld  mcy  can  bo 
realized  by  utilizing  brazed  ’.'•novco. construction* 
The  nin.:et  base  *»1  ;■>./»  inc.-rv.-l  71  Is  c».  or, '.cored  one 
of  the  more  efficient  structural  material;:  for  this 
a  plication,  and,  at  the  present  tir,-?  very  little 
infomntion  Is  available  on  ih>  co::* atnbll ! ty  of 
cerviorcially  available  torgerituro  resistant  brazing 
alloys  with  inconel  71':, 

3«0  TrSr  ;  LA’I 

Evaluation  touts  c:  urn-ting  alloys  will  be  conducted 
ns  follows i 


3,1  ./attaMllty  lestn  -  teal  sn  clnenn  op 

;ncon?l  Via  sheet  containing  •vtasnrod  .un¬ 
til  lea  of  candidate  brazing  alloys  will  bo 
-abject  *1  to  cf'.-.rol  loo  s razing  treatment  at 

«  bracing  t . . tiros,  ’iince  wettability 

denends  to  r,  -peat  extunt  on  -.'to l  .ri’acn 
cleaning  :  r<*d  tores,  four  ^r./:'?r«»nt  cleaning 
methods  will  i  e  includOii  ar.  a  uart  rf  Uiis 

_ iotfoatigatinn,  fUdC-CU  UAljhXM* 

REFERENCES  C  l  ENCLOSURES  ctJ  *  7-7, t-Ct 

-*S*e 


!?Jlf+/rCfc6/+  /tftf/Xra 

t£>^/?  fay'd 


3fc^rm  <• 
mt* c 
rerc/ 


4*> 


“a  vc  /&*£/-/>/>>  / V 4  />u  .nr  />!/->  t  j  -  js2  fan 


_ 26 

AJi69 


«0£_ 

HKNtt. 

4 


3  '■  fho’-r  T»i«to  -  Up  shear  specimens  will  bo  prepared  using  only  those 
b^ti  n'nlToyo  vihich  have  adequate  wettability  as  determined  in 
3-1,  nbo/o.  The  brazing  temperature  and  cleaning  treatment  will 
alio  be  limited  to  the  moat  satis factory  tem;>cratur9  and  troatr.  -.t 
ao  datcm:nod  in  3*1* 

j  ’i  Crevice  C-rroslon  Teats  -  lap  ahoor  tost  specimens,  prepared  aa  in 
5777  wTH  also  bo  used  in  this  investigation  to  detomine  ths 
effect  0  tnlt  spray  and  ,vr*-t':d  water  on  resistance  to  crevice 
corrccic  *  of  brazed  joints* 

jJi  jvdgcrfsy  Compression  Tests  -  Tho  information  obtained  in  3*1»  3»2 
and  jj.Jf  will  bo  used  os  a  basis  for  selecting  tho  most  suitable 
brazing  alloy  or  allo/s,  brazing  tonporstyres  and  cloaninr.  treat¬ 
ment  it.  fabricating  odgovrf.se  compression  toot  specimens  for  final 
evaluation* 


l„0 _ Tlfl-r.ll'iTHilAla 

li  1  Ir.CMi  1  713  shoot,  0.012  inch  thick* 

I-  .2  Ins-ncl  710  shoot,  O.ObO  ir.c‘-  thick. 

I1.3  Incon j1  718  honoycomb  core,  0.7!?  to  1,00  £  *003  thick  r.  3*125"  v.  1*1 
3/16  square  coll  0*002  inch  ribbon,  perforated. 

J-.l:  brazing  alloys* 

[■  .1  1  Pro, in’- raze  12",  O.OOly  in.  foil. 

h  hi..'  1'ronabrazo  130,  :j -OOl *3  is.  foil* 

ti - 1< -3  "'corn  (Au,  Cu,  ’>.0015  in*  foil. 

!j4i.L  irn.  •■()  20  (As,  Ou,  In),  0.0015  in.  foil. 

;,o  i'kty,  i:ATio,i  or  ;c.Vi  ■■rnCJ.'Gis 

5.1  ’./ottabl  i  I  ty  spoclmonn 

5*1.1  Shear  0*0li0  in.  Inccnol  Vi',  sheet  in  the  annealed  ccn'rf  t;  - 
Into  piococ  1.0  x  1.125  in.  I’reparo  16  pieces  for  evr loo¬ 
tin'*  of  each  brazing  alloy. 

5*1,2  Glean  li  sjtcclnonn  as  follows! 

Vapor  degrease  or  1V»C  12010, 

5.1 .2.2  Alkaline  c!«w.  per  V.C  j  .  .  1?,'>30  lype  II  *>r 
5-15  minutes  a*vi  ri-.oo. 


ns#  _ 

wwt. 


5.1.3  -loan  Ii  c? eelmns  oc  f'.llowei 

5*1*?. 1  Vapor  <IO|*reasc  per  .inC  i’.S.  12010. 

>.!.*.?  Irnors»:  In  »:i trJc-byoroflucric  acid  pickle 
n-  li.H-fi  at  70-11*0  K.  for  15-90  minutes. 

.  ickl**  -  .  >onp  on<  :ii:h  tc  remove  oxides, 
s. Insa  ir  tap  wat or. 

5. 1 ‘-'leftr.  ,5  r-  •cl.-.ens  nr  fnl'.ovn 

b.l.a.l  Vapor  dorr-oso  por  IMA  t\j .  1201  >• 

r.l.t.2  Liquid  ?w»n»  par  '.’JA  120li5. 

j.1,.*;  : In- "to  !.  ftnrlrorr  -  er  i  12050  for  Inconel  X  ruilcri.'.i . 

5.1.6  Aflor  cl  -aninr  ha*-<jlf  all  paH.m  with  clean  white  ,*lovc» 

in’,  i  1  I  rnxlni*  In  ror.il 'to# 

•J.J.7  liner  Tarim*  olio  ir.  the  cooler  op  each  spec  iron  jclnp  the 
procedure  doseribol  in  T .it.  513-296. 

Shear  spite  innno 

5.2.1  Shear  6  plucor.  it .56  x  •'  in.  of  0.0li0  in.  annealed  Inconel  711 
sleet  rJit'-rial  for  ovolt.at.ior  •■f  r  vh  selectee  hr:.z i nc  alloy. 

Sloan  all  rier'-r-  -  the  o  ti;i*an  mother.  a.r  'tetvrri.nod  from 
5.  {.•  i  ?>t ;  i  l teeti .  *»ftor  ciwinJr.p,  handle  vi  in  lr»ii  •>»:>  t«: 
plover  >i'. ’il  braz'n.  ir  >lete. 

1.1  .3  f*ick  v;'.'lu  ,  icror  to  r..v;e  3  panels  r.  .*  In.  with  lap  rod 

j'.'rtr.  no  3t  ov»rI/u.f  ar.o  f'.OOjlJ-lr,.  chh  r’?'--  !•  th* 
j  ini  l ft  "nir.it  r  •iaamr.ew  or  brnzint*  alloy. 

„'.c  i* laro  brazinr  alloy  ir.  or.  I  tier.  in  joints  of  3  :  am is  for 
oner  brtiv.iry  alio;  :  riv  -vtlraied  and  ’  reze. 

u„:c  Confrere Ion  .est  .‘.k  •Ir.onr. 


.'.heir  ..  piocoe  1  •  12 .  •  ’.125  In.  of  0.M2  in.  anncalen 
.n  - nol  'flit  ■ehypt.  -ji'  t'.'.I  for  offh  nol«eteJ  brazlrv*  tiller. 

.Lv*?  .  ■  lerer  >f  •  .  .  i  :  hero.,  ••on'  core  .75  «  - 10”  ir. 

t  i'<  ...  ‘‘.I?,  y  ,t.  ■  ir..  or  each  nrazin?  alloy.  rt'Mm 
r'  V'ftli  '  . «  ■■■:■.  .  '  h-  ‘‘,K<  lr>.  tlr,*--.; 

•'i'-nr  r.»  1  :ii eft'"  '.'in’  :h-r  :>li.run  .nel'.oc  ur  ..oterr.io':.  :  * 
jcL’p.  ill*.  .:  i -r  -  loaning  •.-It'. 

tr’.i  ir.'.ri r  •  ~  e»  '•« 
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5*2«li  Assemble  compression  specimen  component  a  with  brazing 

alloy  material  in  a  suitable  brazing  fixture  in  preparation 
for  brazing. 

6.0  bRAZiX  .“KdAlHSIlT 

6.1  ;irazc  all  toot  specimens  in  vocuun.  (Kiri nan  pressure  available). 

6.2  brazing  temperatures  for  wotti.bility  tests  shall  be  an  shown  tejov. 
fine  at  temperature  shall  be  15  minutes.  Cool  to  roor.  t er.no rature. 


Promabroze  120,  (1900  and  1950  F.) 
JTonabrazo  120,  ( 1R00  und  1850  F.) 

■licoro  (Au,  Cu,  Ti)(lt'75  and  1925  F.) 

20  (Au,  Cu,  In)  (i860  and  1910  F.) 


7.0  HEAT  TKKATbirfIT 


After  brazing,  retain  all  specimens  ir.  the  brazing  envelope  an«  heat  to 
1325°F.,  hold  for  0  hours,  furnace  cool  at  100  F./W.  to  1150  F.,  hold  at 
1150  F.  for  0  hours  and  air  cool.  Circulate  pure  dry  argon  through  the 
envelope  during  heat  treatment. 


f:.Q  ScKClKS*  FFirvl'i j’-ATIO’! 


8.1  Shear  Specimens  -  Cut  shear  pnnolu  in  strips  and  machine  test 

specimens  to  the  geometry  shown  in  figures  1  end  2  for  room  tempera¬ 
ture  and  elevated  temperature  specimens  respectively.  Prepare  a 
total  of  12  room  temperature  specimens  and  6  elevated  temperature 
specimens  for  each  alloy. 


8.2  Cdr.e  Compression  Specimens  -  Machino  edges  of  all  specimens  in 

accordance  with  Paragraph  7.2.1  of  A1C  itoport  So.  AiCTC-17.  riniahed 
dimensions  shall  be  2.00  x  3*00  in.  x  brazed  thickness. 


9.0  TrSTS 

Wettability  fasts  -  dxamino  all  specimens  usinr  the  motv.cw.  describe 

in  TX  5«-296. 


9*2  ShjMfnjti  *  Test  six  spocimons  in  tension  at  room  tore  era:  wru 

(0.U05  in./min.)  and  six  Ht  1000  F.  slocord  load  at  failer-,  iunt 
shear  stress  at  failure  and  location  of  failure. 

*•3  Crevice  Corrosion  Tests  -  dxpose  three  ln:>  shear  soecirwns  to  a 
20,i  sodium  chloride  solution  per  fed.  Test  Method  f.ui.  "o.  351a, 
Method  11.1  for  13 i  hours  and  loau  in  tension  to  .ailum  a;  rv.jr 
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(Continued)  • 

taiporature*  In  addition,  expose  three  lop  shear  specimen*  to 
100  hours  in  a  standard  controlled  ha-nidi  ty  environment  and  test  at 
roor4  temper a turo*  Kocord  load  at  failure,  joint  shear  stross  at 
failure  and  location  of  failure* 

9.1j  togpreggion  rests  -  Conduct  toots  at  room  temperature  and  at 

loco  h*.  in  accor3arsco"wllh  the  procedure  described  Jr.  Paragraph  7*2*2 
■  S  ATC  Roport  Ho.  AKTC-17*  Hocoril  load  at  failure,  facing  stress 
.'allure  and  node  of  failure* 

1C  .0  DATA  tcSC, HIP  ED 

10*1  The  follovin,-.  information  is  required  for  all  testst 
10- 3-3  Detailed  cleaning  procedures* 

10*1*2  detailed  brazing  procedures,  (tonporature,  time  at 
temperature,  etc.) 

1C*1*3  do  tailed  hunt  treat ng  procedures* 

.’.0*?  Vatiabl  lity  Tests 

•**  ■uni  i  wemJh— — e— 

.  0*2-1  'Jotting  Index  values. 

:0»2.2  r'hotomacronraphj)  and  rhotomicrocraphs  of  all  specimens. 

10  ’  -.hear  Tests 

10 ->j *3  Joint  nhoar  stress  r.t  failure* 
lase  mc-tul  stress  at  failure* 

Location  ex'  failure* 

10 *2-  Tost  temperature 
Loading  rate* 

Crevice  Corrosion  Tosts 

10.L.3  Complete  description  of  environmental  conditions* 

0-L.2  Joint  zr.nhr  etjeen  M  falluro. 

10  J.  ?.  Aasa  mfital  stress  at  failure, 

Hj*1j*L  Location  of  failure* 

IC,L,5  Loading  rote* 

10, L. 6  Pho*omicrorranhn  of  any  indications  or  evidence  of  crevice 

corrosion* 


rtu  _ 
MSMT 


tjM 


10*5  Edit  Compression  Testa 

10.3*1  Load  at  failure • 

13*5*2  Facing  stress  at  failure. 

10.5.3  Mode  of  failure. 

10*5*1  Test  temperature. 

10*5*5  Loading  rate. 

10*5*6  Uiagrassnatic  and/or  photographic  description  of  teat 
set-up. 

10.5*7  Photomicrographs  of  typical  honoyconi.  to  skin  braced 
joints  and  any  unusual  conditions  observed* 

10.5.8  Photographs  of  failed  specimens. 
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